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© Seal assembly. 



© A seal assembly for closing the end of a bearing 
includes a seal 40 and a shield 42 to which the seal 
is bonded. The shield has an axially directed mount- 
ing portion 50, an axially directed overhang 56 and a 
radial end wall 54 between the mounting portion and 
overhang. The seal has a pumping labyrinth 70 
presented toward the mounting portion, yet spaced 
from it, a dirt lip 72 directed obliquely toward and 
contacting the mounting portion, and a secondary lip 
74 directed obliquely toward but normally spaced 
from the overhang. The labyrinth is exposed toward 
the interior of the bearing and has pumping cavities 
86 which impel lubricant back into the bearing. Be- 
tween the dirt and secondary lip i s an annular 
groove 78 containing a ring of lubricant grease which 
^extends up to the radial wall and forming a barrier to 
r-the ingress of contaminants. If the ring of lubricant 
^becomes temporarily pressurized, it deflects the 
secondary lip 74 against the overhang 56 to prevent 
^excessive leakage, the pressure being relieved 
^through vent notches 112 in the contacting edqe of 
the lip. 
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SEAL ASSEMBLY 



This invention relates in general to sealing 
shafts and the like and more particularly to a seal 
and shielded seal assembly. 

A type of antifriction bearing, known as an all- 
purpose bearing, exists which is furnished as a 5 
sealed self-contained assembly that is preset and 
prelubricated. As such, the bearing is simply fitted 
over an axle journal and into a housing to enable 
the axle to rotate relative to the housing or vice 
versa. All-purpose bearings have experienced to 
wide-spread use on axles of railway cars, but they 
are also used in other applications, such as for 
crane wheels, table rolls and shears, and even for 
the work rolls of rolling mills. 

Ail-purpose bearings often operate in hostile 15 
environments, and this is particularly true when 
they are used at the journals of railway cars. Here 
they are subjected to contaminants, such as mois- 
ture and road grit, which must remain out of the 
bearing interiors to prevent premature failure of the 20 
bearings. Hence, the presence of seals at the ends 
of all-purpose bearings. 

The typical seal for an all-purpose bearing has 
a seal case which is fitted to the outer race of the 
bearing and an elastomeric seal element which is 25 
bonded to the seal case and bears against a wear 
ring at the end of one of the inner races for the 
bearing. Actually, the seal element contacts the 
wear ring at two axially spaced locations, namely 
along a primary lip that is on the so-called oil side 30 
of the seal and also along dust or secondary lip 
that is on the air side. A garter spring encircles the 
primary lip to urge it snugly against the wear ring, 
where it is supported on a thin, yet continuous, film 
of lubricant, known as an elastohydrodynamic oil 35 
film. The dust lip likewise bears against the wear 
ring, but merely under the bias of the elastomer 
from which the seal element is molded. The pri- 
mary lip establishes a very effective barrier to the 
migration of the lubricant along the wear ring - so 4 0 
effective that it is not uncommon for the dust lip to 
starve for lubrication and overheat. This, hardens 
the elastomer and diminishes the effectiveness of 
the seal. Aside from that, the two lips acting 
against the wear ring impart a measure of resis- 45 
tance to rotation, and that resistance requires 
torque to overcome - torque which could otherwise 
be utilized in performing useful work. 

Furthermore, the typical all-purpose bearing of 
current construction when mounted on an axle jour- 50 
nal. has no overhangs or other protection for the 
seals at the ends of the bearing.and hence the 
seals are exposed directly to contaminants on their 
air sides. Should a seal be the least bit defective, it 
may admit the contaminants to the interior of the 



bearing that it is designed Jo protect. 

The seal of the present invention operates with 
considerably less torque than conventional seals of 
the type currently utilized with all-purpose bear- 
ings. Moreover, it established at least two barriers 
to the migration of contaminants. It further operates 
in conjunction with a shield that provides an over- 
hang for excluding contaminants and even deflect- 
ing them away from the seal. 



DESCRIPTION OF THE DRAWING 



In the accompanying drawings which form part 
of the specification and wherein like numerals and 
letters refer to like parts wherever they occur. 

Fig. 1 is a sectional view of an all-purpose 
bearing provided with seal assemblies constructed 
in accordance with and embodying the present 
invention; 

Fig. 2 is an enlarged partial view of one of 
the seal assemblies; 

Fig. 3 is a fragmentary sectional view of the 
seal assembly taken along fine 3-3 of Fig. 2; 

Fig. 4 is a sectional view of the seal assem- 
bly taken along line 4-4 of Fig. 3 and showing the 
face of the pumping labyrinth; and 

Fig. 5 is a fragmentary sectional view of the 
seal assembly taken along line 5-5 of Fig. 2; 



DETAILED DESCRIPTION 



Referring now to the drawings a self-contained 
bearing A (Fig. 1), which is prelubricated and 
preset, fits around a journal 2 on the end of an axle 
4 and is received in an adapter or some other 
containing structure 6, all for the purpose of permit- 
ting the axle 4 to rotate easily with respect to the 
containing structure 6. about an axis x of rotation. 
Actually the bearing A is clamped on the journal 2 
between a backing ring 8 and an end cap 10, the 
latter being urged toward the former by cap screws 
12 which thread into the end of the journal 2. 
Neither the ring 8 nor the cap 10 bears directly 
against the bearing A, but instead they exert the 
clamping force through spacer rings 14 that like- 
wise encircle the journal 2. The ends of the bearing 
A are closed by seal assemblies B, which for the 
most part exist around the spacer rings 1 4. 

Briefly considering the bearing A. first, it in- 
cludes (Fig. 1) a double cup 20 having a pair of 
inwardly presented raceways 22 and at the large 
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diameter ends of those raceways 22 cylindrical 
counterbores 24 which run out to the ends of the 
cup 20. It is across these ends of the cup 20 that 
the bearing A is held within the containing structure 
6. The cup 20 surrounds a pair of cones 26 which 5 
fit around the axle journal 2 where they are sepa- 
rated by a spacer 32. Each cone 8 has a tapered 
raceway 28 which faces and indeed is encircled by 
one of the cup raceways 22, and that cone 
raceway 28 leads out to a thrust rib 30 which in w 
turn ends at a back face. The spacer rings 14 bear 
against the cones 26 at the cone back faces, and 
hold the two cones 28 and the spacer 32 tightly 
together. The cup 20 and cones 26 are concentric 
about the axis x of rotation. r5 

In addition to the double cup 20 and the two 
cones 26, the bearing A has tapered rollers 34 (Fig. 
1) which are arranged in two rows corresponding to 
the sets of opposed raceways 22 and 28 on the 
cup 20 and cones 26. Thus, a separate row of 20 
rollers 34 surrounds each cone 26. Along their 
large end faces the rollers 34 abut against the 
thrust ribs 30 for their respective cones 26. so that 
the thrust ribs 30 prevent the rollers 34 from being 
expelled from the spaces between the raceways 22 25 
and 28 when the bearing A is subjected to radial 
loads. Each row of rollers 34 carries a cage 36 
which maintains the proper spacing between adja- 
cent rollers 34, and further holds the rollers 34 of 
that row around the cone 26 when the cone 26 is 30 
removed from the cup 20. The tapered rollers 34 of 
the two rows and the cages 36 for those rollers 34 
move within a sealed or isolated annular cavity 38 
which is closed at its ends by the seal assemblies 

B - 

In the operation of the bearing A, the tapered 
rollers 34 in the two rows move along the raceways 
22 and 28, and to reduce friction, particularly be- 
tween the large end faces of the rollers 34 and the 
thrust ribs 30 of the two cones 26, a supply of <o 
grease-type lubricant exists within the annular cav- 
ity 38. Indeed, the tapered rollers 34 tend to pump 
the lubricant toward the thrust ribs 30. The seal 
assemblies B generally occupy the annular spaces 
between the surfaces of the cup counterbores 6 45 
and the rings 14 that are located beyond the cone 
thrust ribs 30. The seal assemblies B prevent the 
lubricant from escaping, and further exclude dirt, 
water and other contaminants from the interior of 
the bearing A. Thus, the seal assemblies B serve 50 
to isolate the annular cavity 38 that exists between 
the cup 20. on one hand, and the two cones 26, on 
the other, yet the seal assemblies B require little 
torque to overcome the friction that is inherent in 
them. Since the cavity 38 contains the tapered 55 
rollers 34, it experiences wide variations in tem- 
perature, but these variations do not significantly 
affect the pressure within the cavity 22 since the 



seal assemblies B further provide a vent for the 
cavity 22. 

Each seal assembly B includes a seal 40 and a 
shield 42 which is interlocked with the seal 40. The 
seal 40 has a rigid case 44 and a flexible sealing 
element 46 which is bonded to the case 44 and is, 
in effect, captured on the shield 42 so that the seal 
40 interlocks with the shield 42 in the region of the 
seal element 46. Preferably, the seal element 46 is 
molded from an elastomer. The seal case 44 pro- 
jects from the counterbore 24 at one end of the 
double cup 20. whereas the shieid 42 fits tightly 
around the spacer ring 1 4 toward which that coun- 
terbore 24 opens. A static seal exists between the 
surface of the counterbore 6 and the seal case 44 
and another exists between the shield 42 and the 
ring 14 which it surrounds. 

The shield 42 is a unitary structure preferably 
formed as stamping from a metal such as steel. It 
includes (Fig. 2) an axially directed mounting por- 
tion 50 which fits around the spacer ring 14. its 
diameter being such that an interference fit exists 
between it and the ring 14. At its one end, that is 
the end which is closest to the bearing A, the 
shield 42 has a curl 52 which turns radially out- 
wardly from the mounting portion 50 and lies along 
the back face of the thrust rib 30 for the bearing 
cone 26. The curl 52 projects radially generally no 
further than the cylindrical outer surface of the 
thrust rib 30. At its other end, the shield 42 has an 
end wall 54 which is likewise directed radially out- 
wardly from the mounting portion 50 - indeed, 
substantially farther then the curl 52. Even .so the 
wall 54 does not extend outwardly beyond the seal 
case 44. but instead is of a lesser diameter. At its • 
outer margin, the wall 54 merges with an overhang 
56 which is directed axially over the mounting 
portion 50, but is considerably shorter. The out- 
wardly presented face of the mounting portion 50. 
that face of the end wall 54 that is presented 
toward the annular cavity 38 of the bearing A, and 
the inwardly presented face of the overhang 56, 
together constitute a sealing surface 58 with which 
the seal element 46 of the seal 40 cooperates to 
establish several barriers that retain the lubricants 
within the annular cavity 38 of the bearing A and 
exclude contaminants, all without demanding ex- 
cessive torque that would otherwise impair relative 
rotation between the two. In effect, the sealing 
surface 58 has three sections - two axial sections, 
one aJong the mounting portion 50 and the other 
along the overhang 56, and a connecting radial 
section along end wall 54. 

Turning now to the seal 40. its rigid case 44, 
which may be metal stamping, preferably of steel, 
includes a cylindrical mounting portion 62, a 
stepped intermediate portion 64, and a radially 
directed bonding portion 66. The mounting portion 
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62 fits into the counterbore 24 of double cup 20 
where it interlocks with the cup 20 to effect a static 
seal. Immediately beyond the end of the cup 20, 
the mounting portion 62 merges into the stepped 
intermediate portion 64 which is of a lesser diam- 
eter and provides a shoulder against which an 
axiaily directed force may be applied to the seal 
case 44 to press the mounting portion 62 into the 
ccunterbore 24 of the cup 2. The intermediate 
portion 64 is spaced outwardly from the thrust rib 
30 and projects partially over the ring 14 and the 
mounting portion 50 of the shield 42. It merges into 
the bonding portion 66 intermediate the ends of the 
ring 14, yet short of the overhang 56 for the shield 
42. and well it should, for the diameter of the 
intermediate portion 64 is greater than the diameter 
of the overhang 56. The bonding portion 66 ex- 
tends radially inwardly past the overhang 56 of the 
shield 42. but its inner edge is spaced from the 
mounting portion 50 of the shield 42. Between the 
free end of the overhang 56 of the shield 42 and 
the radially directed bonding portion 66 of the seal 
case 44. a small annular gap g exists. 

The seal element 46, which is preferably mol- 
ded from an elastomer, but may be formed from 
other flexible materials such as polymers, includes 
a pumping labyrinth 70, a dirt lip 72, and a secon- 
dary !ip 74 arranged in that order along the sealing 
surface 58 of the shield 42 from the curl 52 to the 
overhang 56. The pumping labyrinth 70 and dirt lip 
72 work along the inner axial section of the surface 
58, which is the section on the mounting portion 
50, while the secondary lip 74 works along the 
outer axial section of the surface 58. which is the 
section on the overhang 56. Between the pumping 
labyrinth 70 and the free end of the dirt lip 72 is a 
shallow annular groove 76 which opens toward the 
inner axial section of the sealing surface 58. Be- 
tween the dirt lip 72 and the secondary lip 74 is a 
much larger and deeper annular groove 78 which 
opens toward the radiai section of the sealing sur- 
face 58 that is along the end wall 54 of the shield 
42. 

Considering the pumping labyrinth 70 first, it 
turns radially inwardly and terminates at a circum- 
ferential or cylindrical face 80 which is presented 
toward, but is slightly greater in diameter than, the 
section of the sealing surface 58 on the mounting 
portion 50 of the shield 42. As a consequence, a 
slight radial clearance c exists between the sealing 
surface 58 and the face 80. and this clearance 
typically could range between 0.002 and 0.040 
inches, this being a working clearance since some 
eccentricity between the labyrinth 70 and sealing 
surface 58 as the result of manufacturing toleran- 
ces may exist On one side of the cylindricaJ face 
80 is an inner end face 82 which is presented 
toward curl 52 and the seaJed cavity 38 and on the 



other side is an outer end face 84 which is pre- 
sented toward the dirt lip 72. Both faces are radial, 
that is they lie in planes which are perpendicular to 
the bearing axis x, and hence they are parallel to 
5 each other. Neither the cylindrical face 80 nor the 
inner end face 82 is continuous, but instead both 
are interrupted by small pockets or cavities 86 
which are configured to pump or impel any lubri- 
cant that enters them back toward the tapered 
to rollers 34. that is back into the sealed cavity 38. 
The pumping cavities 86 are arranged at equal 
circumferential intervals along the pumping laby- 
rinth 70 with each cavity 86 opening out of both the 
cylindrical face 80 and the inner end face 82 of the 
75 primary labyrinth 70 and interrupting the edge at 
which those faces intersect. To effect the pumping 
or impelling action, each pumping cavity 86 has a 
pair of side faces 88 (Figs. 3 & 4) which are 
located at equal angles d with respect to the direc- 
20 tion of relative rotation k between the labyrinth 70 
and sealing surface 58. The angle d should be 
between 30 degrees and 60 degrees and should 
preferably be 45 degrees. Thus, the side faces 88 
intersect the cylindrical face 80 along lines which 
25 are oblique to the direction of relative rotation k 
between the pumping labyrinth 70 and sealing sur- 
face 58, which is, of course, the circumferential 
direction. Completing the cavity 86 is an outside 
connecting face 90 which extends between the two 
30 side faces 88 and is oriented at an oblique angle 
with respect to the cylindrical sealing surface, it 
being farthest from the cylindrical portion of the 
surface 58 at the inner end face 82. The two side 
faces 88 are planar, while the connecting face 90 
35 may be planar or perhaps slightly concave. AH 
three of the faces 88 and 90 intersect the outer end 
face 84. with the lines of intersection for the side 
faces 88 being spaced slightly apart and the line of 
intersection for the connecting face 90 being out- 
40 wardly from the cylindrical face 80. The result is a 
small vent aperture 92 that opens out of the outer 
end face 84 toward the dust lip 72, that aperture of 
course being at the small end of the pumping 
cavity 86. 

45 When the cone 26 rotates, lubricant that is 
between the sealing surface 58 on the mounting 
portion 50 of the shield 42 and the cylindrical face 
80 of the pumping labyrinth 70 migrates into the 
pumping cavities 86 where it is deflected axiaily by 

so the side faces 88. Actually, the rotation of the cone 
26 not only causes the lubricant to flow into each 
cavity 86, but further causes it to come against one 
side face 88 of each cavity 86. and that side face 
88. being at the angle d with respect to the direc- 

55 tion of relative rotation k, which is of course the 
circumferential direction, deflects the lubricant back 
toward the sealed cavity 38 and the tapered rollers 
34 within it. The connecting face 90. inasmuch as it 
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is oblique to the axis x. also deflects lubricant back 
toward the sealed cavity 38 and allows lubricant, 
when subjected to the centrifugal forces generated 
by rotation of cone 26, to flow outwardly away from 
the axis x of rotation as the lubricant moves into 
the sealed cavity 38. By reason of their wedge- 
shaped configurations, the pumping cavities 86 will 
deflect the lubricant in the same axial direction, 
irrespective of the direction that the cone 26 
rotates, and also irrespective of whether the cone 
26 or cup 20 is the rotating race of the bearing A. 
In this regard, in one direction of rotation one side 
face 88 and the connecting face 90 of each cavity 
86 will deflect the lubricant back toward the sealed 
cavity 38 that represents the interior of the bearing 
A, and in the other direction of rotation, the other 
side face 88 and connecting face 90 will likewise 
deflect the lubricant, again axialiy back toward the 
sealed cavity 38. The vent apertures 92 at the ends 
of the cavities 86 along with the clearance c be- 
tween the cylindrical face 80 and the axial portion 
50 of the shield 42 prevent the sealed cavity 38 
from experiencing a significant increase in pres- 
sure. 

The dirt lip 72 projects away from the pumping 
labyrinth 70, generally toward the radial end wall 54 
of the shield 42, but nevertheless, contacts the 
inner axial section of the sealing surface 58 on the 
mounting portion 50 of the shield 42. The lip 72 
has a pair of slightly convergent side faces 94 and 
an end face 96, as well as a sealing edge 98 where 
the inner of the two sides faces 94 and the end 
face 96 come together. For the most part, the lip 
72 is formed from the elastomer of the seal ele- 
ment 46 as an integral part of that element, but 
embedded in its end is an annular insert 100 which 
is formed from a flexible polmer, such as poly- 
tetrafluoroethylene (PTFE). The sealing edge 98 
exists along the insert 100 which is more resistant 
to wear than is the elastomer in the remainder of 
the lip 72. When the lip 72 is unrestrained, its 
diameter along the sealing edge 98 of the insert 
100 is less than the diameter of the cylindrical face 
80 of the pumping labyrinth 70 and also slightly 
less than the diameter of the axial section of the 
sealing surface 58 that is on the mounting portion 
50 of the shield 42. 

The dirt lip 72 fits around and bears against the 
sealing surface 58 along the mounting portion 50 of 
the shield 42. Having been expanded slightly to 
pass over the surface 58, it snugly embraces and 
is biased against the sealing surface 58. The seal- 
ing edge 98 is lubricated so that excessive friction 
does not develop between it and the surface 58. 
Indeed, the lubricant within the annular cavity 38 of 
the bearing A serves as a source for replenishing 
the lubricant along the sealing edge 98. In this 
regard, some lubricant from the cavity 38 will flow 



through the clearance c between the pumping laby- 
rinth 70 and the sealing surface 58 when the bear- 
ing A is at rest or is operating at a very low speed, 
and this lubricant provides lubricant for the sealing 
5 edge 98, but the lubricant does not go beyond the 
sealing edge 98 during normal operation of the 
bearing A. Should the annular cavity 38 experience 
a quick rise in pressure, which may result from an 
increase in the temperature of the bearing, that 
w increase in pressure will be transmitted through the 
clearance c and the vent apertures 92 to the under- 
side of the dirt lip 72. If the rate of rise in pressure 
is great enough, the lip 72 may separate from the 
sealing surface 58 and vent the cavity 38. While 
is this may result in the loss of some lubricant, it 
prevents the seal 40 from sustaining damage. Once 
the pressure is relieved, the lip 72 returns to its 
original configuration. 

Whereas the dirt lip 72 extends obliquely to- 
20 ward the mounting portion 50 of the shield 42 
against which it bears, the secondary lip 74 ex- 
tends radially away from the mounting portion 50 
and indeed toward the overhang 56, yet when not 
distorted, it does not contact any portion of sealing 
25 surface 58. Thus, in its as molded condition, the 
secondary lip 74 is spaced slightly inwardly from 
the axial section of the sealing surface 58 that lies 
along the overhang 56. The secondary lip 74 has 
an inside face 104 which cooperates with the outer 
30 of the two faces for the dirt lip 72 to provide the 
larger of the two grooves 78 in the seal element 46. 
The inside face 104 merges with an end face 106 
which is presented toward the corner in the sealing 
surface 58 where the end wall 54 and the overhang 
as 56 meet. On its other side, the secondary lip 74 
has an outer face 108 which at one end leads up to 
and intersects the end face 106 at an edge 110. 
The outer face 108, which is presented outwardly 
to be exposed to the gap g between the end of the 
40 overhang 56 and the bonding portion 66 in the seal 
case 44, possesses a concave configuration and as 
such produces an outwardly directed drip groove in 
the lip 74. Water which enters the shield 42 
through the top of the gap g flows into this groove 
45 which directs water away from the edge 110 and 
the end wail 54 of the shield 42, and indeed 
ensures that the water drops off of the lip 74 and 
through the bottom of the gap g. The outer face 
108 together with the end face 106 create on the 
so lip 74 a triangular section along which the edge 
110 exists, and within this section are vent notches 
112 which open outwardly toward the overhang 56 
and thereby interrupt the edge 110. The notches 
112 provide venting for the region at the large 
ss groove 78 when the edge 110 contacts the axial 
section of the sealing surface 58 that is along the 
overhang 56. 

The seal 40 is fitted to the shield 42 with the 
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curl 52 of the latter initially extended axiaily. Prefer- 
ably, the axiaily directed curl 52 is aligned with a 
tapered mandrel over which the seal 40 is moved 
with its dirt lip 72 against the surface of the man- 
drel. The lip 72 expands as it moves up the taper 
on the mandrel and thus easily slides over the 
axialiy directed curl 52 and onto that section of the 
sealing surface 58 which is along the mounting 
portion 50. Once the seal element 46 is fully ar- 
ound the mounting portion 50, the curl 52 is turned 
outwardly to thus capture the seal 40 on the shield 
42, and thereby create the unitized seal assembly 
B. 

The bearing A is assembled by inserting the 
cones 26, with the rollers 34 and cages 36 around 
them, into the cup 20 along with a supply of 
grease-type lubricant, and the spacer rings 14 are 
aligned with the ends of the cones 26. Then each 
seal assembly B is forced over its spacer rings 14 
and into the end of the bearing A with a punch 
having one face that bears against the shoulder or 
the intermediate portion 64 of the seal case 44 and 
a second face which bears against the end wail 54 
of the shield 42. As such, the punch drives the 
mounting portion 62 of the seal case 44 into the 
counterbore 24 at one end of the double cup 20 
and at the same time drives the mounting portion 
50 of the shield 42 over the spacer ring 14. The 
seal assemblies B thus unitize the bearing A for 
handling purposes, in that they prevent the rings 14 
from being withdrawn from the cones 26 and the 
cones 26 and rollers 34 from being withdrawn out 
of the ends of the cup 20. Also, the backing ring 8 
is pressed onto one of the spacer rings 1 4. There- 
after, the bearing A along with its spacer rings 14 
and backing ring 8 are pressed onto the journal 2, 
and the cap 10 is fitted to the free spacer ring 14 
and secured with the cap screws 12. 

Each seal assembly B operates with a ring r 
(Fig. 2) of the grease-type lubricant in the large 
groove 78 of the seal element 46 and indeed 
protruding outwardly from that groove to the end 
wall 54 of the shield 42 to which it adheres. The 
ring r of lubricant may be applied before the seal 
40 is fitted to the shield 42, or it may be derived 
from the supply of lubricant placed within the an- 
nular cavity 38 during assembly of the bearing A. 
With regard to the latter alternative, the rollers 34 
naturally pump the lubricant up their surfaces and 
toward the large ends of the raceways 22 and 28. If 
the bearing A is assembled with excessive lubri- 
cant, the rollers 34 will force some of this lubricant 
past the pumping labyrinth 70 and dirt lip 72 and 
into the large groove 78. 

When the bearing B is placed in operation, the 
cones 26 rotate relative to the cup 20. and as a 
consequence, the tapered rollers 34 tend to pump 
some of the lubricant toward the thrust ribs 30 of 



the two cones 26. over the curls 52 and onto 
sealing surfaces 58 on the mounting portions 50 for 
the shields 42. This lubricant, encounters the 
pumping labyrinth 70 of each seal 40 and when not 
5 in excessive quantities, is for the most part re- 
turned toward the tapered rollers 34 and the an- 
nular cavity 38 in which they revolve. In particular, 
upon migrating along the sealing surface 58 on the 
mounting portion 50 of the shield 42 for either cone 
io 26, the lubricant becomes caught in the pumping 
cavities 86 of the pumping labyrinth 70 for the seal 
40 at that end of the bearing A. and here the side 
faces 88 of the cavities 86, inasmuch as they are 
oblique to the direction of relative rotation, drive the 
is lubricant axialiy back toward the sealed cavity 38. 
The centrifugal force that is developed tends to 
Ming the lubricant out into the pumping cavities 86 
where it is deflected or impelled axiaily by the side 
faces 88 and both axiaily and radially by the con- 
20 necting faces 90. 

A very small quantity of the lubricant works its 
way under the cylindrical face 80 of the pumping 
labyrinth 70 or perhaps through the vent apei >ures 
92 in that labyrinth, and passes on to the edge* 98 
25 of the dirt lip 72 to reduce the friction between that 
edge and the sealing surface 58 of the shield 42. 
The dirt lip 72 serves primarily to exclude dirt, 
moisture, and other contaminants from the sealed 
cavity 38. so that the raceways 22 and 28 and the 
30 rollers 34 in that cavity are not damaged by such 
contaminants. In addition the dirt lip 72 creates a 
back pressure when lubricant migrates into the 
area under the cylindrical face 80 of the pumping 
labyrinth 70. This back pressure minimizes the 
35 ■ amount of lubricant that can enter this area and 
forces some of the lubricant into engagement with 
the pumping cavities 86, resulting in the return of 
the lubricant to the sealed cavity 38. During starts 
and stops in operation and also when the speed 
40 rotation is so slow that the pumping cavities 86 are 
ineffective in returning the lubricant to sealed cavity 
38. the shallow groove 76 adjacent to the dirt lip 72 
is partially filled with lubricant which provides lu- 
brication to sealing edge 98 of the lip 72 when the 
45 speed of rotation increases. 

The grease-type lubricant also exists in the 
larger grooves 78 as the ring r of grease, and 
indeed the lubricant in this region actually spans 
the space between the elastomeric seal element 46 
so and the portion of the sealing surface 58 that lies 
along the radial end wall 54, adhering to the latter 
better than the former. Thus, when the shield 42 
rotates relative to the seal 40, the lubricant tends to 
remain with the end wall 54 of the shield 42 and 
55 slips over the smooth surfaces of the seal element 
46. This ring r of lubricant presents a barrier to the 
passage of contaminants along the sealing surface 
58 and indeed prevents many contaminants from 
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reaching the dirt lip 72 where a more positive 
barrier exists. Contaminants, particularly dirt, be- 
come entrained in the ring r of grease that is in the 
larger groove 78. and this dirt causes the grease to 
adhere even more effectively to the end wall 54 of 
the shield 42, yet does not significantly inhibit its 
ability to slide circumferentially over the seal ele- 
ment 46. 

Should the pressure within the sealed cavity 38 
increase during normal operation of the bearing A, 
this increase in pressure will be transmitted 
through the clearance c between the pumping laby- 
rinth 70 and the sealing surface 58 and through the 
vent apertures 92 into the shallow groove 76 be- 
tween the labyrinth 70 and the dirt lip 72, and if 
great enough will lift the dirt lip 72 slightly to 
transmit the increase in pressure to the larger 
groove 78 between the two lips 72 and 74. The 
grease that forms the ring r in the larger groove 78 
may be pliable enough to provide a vent passage 
of its own to the space between the flinger lip 74 
and the overhang 56 of the shield 42 or to one or 
several of the notches 112 in the secondary lip 74. 

Usually an increase in pressure within the shal- 
low groove 76 is accompanied by the extrusion of 
lubricant from the shallow groove 76, beneath the 
dirt lip 72 and into the larger groove 78. This 
extruded lubricant expands the ring r of lubricant in 
the larger groove 78 and forces the flinger lip 74 
outwardly, causing its edge 110 to bear against the 
axial section of the sealing surface 58 that is along 
the overhang 56 of the shield 42. Thus, an increase 
in the pressure of the lubricant within the iarger 
groove 76 occurs, but the pressure is limited to the 
pressure resistance of the lubricant in or adjacent 
to the venting notches 112, and eventually the 
lubricant in the larger groove 78 returns to ambient 
pressure. This temporary pressurization of the larg- 
er groove 78 reduces the leakage of lubricant past 
the dirt lip 72, and thus serves to retain the lubri- 
cant in the annular cavity 38. It further serves to 
retain the lubricant in the larger groove 78 during 
transitory elevations in pressure, and this in turn 
maintains the effectiveness of the lubricant ring r 
as a barrier to the ingress of contamination along 
the radial end wall 54 of the shield 42, 

The magnitude of a temporary increase in 
pressure within the lubricant of the larger groove 
78 is controlled by the size and number of the 
venting notches 112. They are such that the secon- 
dary lip 74 will stop or reduce leakage beyond the 
lips 72 and 74, when very small pressure increases 
of short duration occur. This results in a temporary 
increase in heat and torque due to friction between 
the secondary lip 74 and the overhang 56. Sus- 
tained pressurization of the larger groove 78 will 
not exist, because venting will occur through the 
venting notches 112. Should the notches 112 be- 



come clogged with lubricant, the heat generated by 
the sustained contact between the secondary lip 74 
and the sealing surface 58 of the shield 42 both 
increases the pressure of the lubricant and further 

5 softens the lubricant so that it flows out of the 
notches 112, thus re-establishing the notches 112 
as effective vents. In this regard, the notches 112 
disrupt the edge 110 so that an 
elastohydrodynamic oil film does not develop be- 

w tween it and the sealing surface 58, and as a 
consequence the contact which occurs assures a 
rapid rise in the temperature of the secondary lip 
74. 

The overhang 56 serves to protect the seal 

is element 46, so the seal assembly B classifies as a 
shielded seal. Moreover, when the axle 4 turns, the 
overhang 56 of the shield 42 of course functions as 
a flinger which hurls water and other contaminants 
away from the seal assembly B and thereby inhib- 

20 its such contaminants from entering the gap g. 

Since the seal assembly B in norma) operation 
maintains frictional contact between its seal 40 and 
shield 42, at only one location, that is along the 
lightly biased dirt lip 72, little torque is needed to 

25 rotate the shield 40 relative to the seal 40. Indeed, 
the seal 40 requires considerably less torque than 
conventional seals with radial lips biased under the 
force of a garter spring. Yet the barrier to the 
passage of lubricant and contaminants is just as 

30 effective. The seal A is thus ideally suited for use 
on journal bearings of railway cars. 

This invention is intended to cover all changes 
and modifications of the example of the invention 
herein chosen for purposes of the disclosure which 

35 do not constitute departures from the spirit and 
scope of the invention. 

Claims 

40 

1. In combination with a sealing surface having 
an overhanging section that is presented inwardly 
toward an axis of rotation, a seal for establishing a 
barrier with the sealing surface so as to isolate a 

45 region generally between two components, one of 
which carries the seal and the other the sealing 
surface, when relative rotation exists between the 
components, said seal comprising: a labyrinth hav- 
ing a first face that is presented toward the sealing 

so surface and a second face that is presented toward 
the isolated region; a flexible dirt lip contacting the 
sealing surface beyond the labyrinth; and a secon- 
dary lip extended toward the overhanging portion 
of the sealing surface, the labyrinth, dirt lip and 

55 secondary lip being arranged along the sealing 
surface in that order away from the isolated region. 
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2. The combination according to claim 1 
wherein the secondary lip is normally spaced from 
the overhanging portion of the sealing surface. 

3. The combination according to claim 1 
wherein the overhanging section of the sealing 
surface extends generally axially; wherein the sec- 
tion of the sealing surface toward which the first 
face of the labyrinth is presented and against which 
the dirt lip bears also extends generally axially but 
is located radially inwardly from the overhanging 
section and is spaced away from the axis of rota- 
tion. 

4. The combination according to claim 3 further 
comprises a ring of grease-type lubricant between 
the seal and the sealing surface along that region 
of the seal that is between the dirt lip and the 
secondary tip. 

5. The combination according to claim 4 
wherein the secondary lip is flexible and normally 
spaced from the overhanging portion of the sealing 
surface, but will distort against the sealing surface 
when forced outwardly. 

6. The combination according to claim 5 
wherein the secondary lip has outwardly opening 
notches in the region thereof where it contacts the 
overhanging section of the sealing surface so as to 
vent the region between the two lips when the 
secondary lip is distorted against the sealing sur- 
face. 

7. The combination according to claim 1 
wherein the first face of the labyrinth is spaced 
from the sealing surface. 

8. The combination according to claim 1 
wherein the labyrinth, the dust lip, and the secon- 
dary lip are ail formed from a flexible material. 

9. The combination according to claim 1 and 
further comprising a shield on which the sealing 
surface is focated; and wherein the seal is captured 
on the shield. 

10. The combination according to claim 1 
wherein the secondary lip has a concave surface 
that is presented radially outwardly so as to direct 
water away from that end of the lip which is pre- 
sented toward the overhanging section of the seal- 
ing surface. 

11. The combination according to claim 11 
wherein the labyrinth has pumping cavities which 
open out of the first and second faces, each pump- 
ing cavity having a face which is presented oblique 
to the direction of relative rotation between the 
labyrinth and the sealing surface and is wider at 
the second surface than remote from the second 
surface, so that a lubricant which enters the cavity 
will be deflected out of it and into the isolated 
region by reason of the relative rotation between 
the components. 



12. A seal assembly comprising: a shield and a 
seal which cooperates with the shield to establish a 
barrier when relative rotation exists between the 
shield and the seal about an axis of rotation; the 
5 shield having inner and outer axial portions which 
are directed generally axially and a generally radial 
portion which extends between and connects the 
axial portions, and also having a sealing surface 
along such portions; the seal including a case and 

w a labyrinth, flexible dirt lip and a secondary lip all 
attached to and carried by the case with the dust 
lip being located between the labyrinth and the 
secondary lip, the labyrinth being presented to- 
ward, but spaced from the section of the sealing 

15 surface that is on the inner axial portion of shield, 
the dirt lip being oblique to and actually contacting 
the sealing surface, the secondary lip projecting 
toward the section of the sealing surface that is 
along the outer axial portion of the shield. 

20 13. A seal assembly according to claim 12 
wherein the dirt lip is directed generally away from 
the pumping labyrinth and contacts the section of 
the sealing surface that is along the i-tner axial 
section of the shield. 

25 14. A seal assembly according to claim 13 and 

further comprising a groove between the dirt and 
secondary lip with the groove opening toward the 
radial portion of the shield. 

1 5. A seal assembly according to claim 1 4 and 
30 further comprising a ring of a grease-type lubricant 

in the groove and extending out to the section of 
the sealing surface that is along the radial portion 
of the shield. 

16. A seal assembly according to claim 13 
35 wherein the secondary lip has a free end that 

normally lies inwardly from the section of the seal- 
ing surface that is along the outer axial portion of 
the shield, but the secondary lip is flexible and can 
be distorted outwardly so that at its free end it 
40 contacts the sealing surface along the outer axial 
portion of the shield. 

17. A seal assembly according to claim 16 
wherein the secondary lip has an edge at its free 
end and contains vent notches which open out of 

45 the edge toward the outer axial portion of the 
shield. 

18. A seal according to claim 17 wherein the 
secondary lip is presented obliquely with respect to 
the section of the sealing surface along the outer 

so axial portion of the shield and has a concave out- 
wardly presented surface so that water which 
comes against that surface will not flow toward the 
free end of the secondary lip. 

19. A seal assembly according to claim 12 in 
55 combination with a bearing having an inner race 

and an outer race, the seal case being fitted to the 
outer race and the shield being fixed in position 
with respect to the inner race. 
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20. A rotary seal for establishing a barrier along 
a sealing surface that extends around an axis of 
rotation, said seal compressing: a rigid seal case; a 
pumping labyrinth attached to the seal case and 
having a first face presented toward the axis of 5 
rotation and a second face located at a substantial 
angle with respect to the first face, the pumping 
element further containing wedge shaped pumping 
cavities, with each cavity opening out of both the 
first and second faces and being larger at the first 10 
face than remote from the first face so that the 
cavity will impel, generally axially. a lubricant that 
enters it when relative rotation occurs between the 
seal and the sealing surface; a dirt lip attached to 
the seal case and projecting generally away from rs 
the pumping labyrinth and toward the axis of rota- 
tion oblique to that axis, the dirt lip having a free 
end, the diameter of which is less than the diam- 
eter of the first face of the pumping labyrinth; and a 
secondary lip attached to the seal case and projec- 20 
ting generally away from the dirt lip and the axis 
and being generally oblique to that axis. 

21. A seal according to claim 20 wherein the 
pumping element, the dust lip and the secondary 
lip form part of a unitary seal element which is 25 
formed from a flexible material that is bonded to 
the seal case. 
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